Ethanol affects release of TNF and GM-CSF and membrane expression of TNF receptors by human macrophages.
Ethanol intoxication has been associated with bacterial pneumonia and tuberculosis. More recently, ethanol was shown to impair the capacity of pulmonary macrophages to produce superoxide anion and tumor necrosis factor (TNF). Furthermore, exposure to ethanol compromises macrophage's ability to respond to stimulation with TNF and granulocyte-macrophage colony-stimulating factor (GM-CSF), and kill an intracellular pathogen, Mycobacterium avium. Based on these previous findings, we examined whether exposure to ethanol affects superoxide anion production, synthesis of cytokines, and expression of membrane receptors to TNF on human monocyte-derived macrophages. Brief exposure to 10 or 50 micrograms/dl of ethanol significantly reduced the macrophage's response to a subsequent stimulus with phorbol ester (phorbol-12-myristate-13-acetate, PMA), and this unresponsive state lasts for approximately 6 h following removal of ethanol. When macrophages were then treated with lipopolysaccharide (LPS) in the presence of ethanol, high concentrations of TNF and GM-CSF were produced, but subsequent stimulation with LPS (second stimulus) was associated with significant impairment on synthesis and release of both TNF and GM-CSF. In addition, although ethanol had no effect on TNF binding to resting macrophages and to macrophages infected with M. avium, ethanol significantly reduced the expression of TNF receptors on interferon-gamma-stimulated macrophages. The ethanol-induced inhibition of macrophage function suggests potential mechanisms for suppression of the host's immune response and consequently increased susceptibility for infectious diseases.